A balanced nucleotide pool is required to promote optimal Chk1 activation and the downstream checkpoint efficiency, preventing thus the accumulation of unreplicated DNA in mitosis and ultrafine anaphase bridge formation. 
Introduction
PARP-1 was also less abundant in the chromatin-bound fraction in the absence of CDA (Fig.   1A ). Thus, CDA-deficient cells have small amounts of Chk1 bound to their DNA, suggesting that the activation of this protein may be weak in these cells.
We then investigated whether Chk1 activity was affected in CDA-deficient cells.
Phosphorylation of the serine 317 residue of Chk1 is a classical marker of the activation of this protein (Zhao, et al., 2001 , Katsuragi, et al., 2004 , Ng, et al., 2004 . However, this phosphorylation cannot be detected by standard immunoblotting in basal conditions without exogenous stress. We thus activated Chk1 by exposing CDA-deficient cells, or PARP-1-depleted cells as a control, to UVC (8 J/m 2 ) and analyzed Chk1 phosphorylation by immunoblotting. For CDA deficiency, we used two isogenic cell models, CDA-depleted HeLa cells and the corresponding control cells (HeLa-shCDA/HeLa-Ctrl(CDA)) and Bloom syndrome cells expressing neither BLM nor CDA (BS-Ctrl(BLM)) and the corresponding control cells expressing both BLM and CDA (BS-BLM) (Gemble, et al., 2015) . Chk1 phosphorylation levels were lower in PARP-1-deficient cells than in control cells (Fig. S1B) , confirming that PARP-1 contributes to optimal Chk1 activation (Min, et al., 2013) . In CDAdeficient cells, Chk1 phosphorylation levels were 34% lower than those in CDA-expressing Journal of Cell Science • Advance article cells after exposure to UVC (Fig. 1B) . These observations were reproduced by treating both HeLa-shCDA and BS cells with 25 nM CPT for 2 or 8 hours (Fig. 1C and Fig. S1C ).
CDA deficiency leads to an intracellular accumulation of dCTP (Chabosseau, et Fig. S2D and E) .
Thus, Chk1-dependent S-phase checkpoint activation was less efficient in the absence of CDA, reducing the inhibition of DNA synthesis and resulting in the accumulation of smaller number of cells in S-phase, in response to a genotoxic stress.
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We also observed that more CDA-deficient cells than control cells accumulated in the G2-M phase ( Fig. 2B and 2C , left panels). We therefore investigated the efficiency, in CDAdeficient cells, of the G2-M checkpoint, which prevents entry in mitosis in the presence of DNA damage (Dai, et al., 2010) . We quantified histone 3 with a phosphorylated serine 10 residue (H3S10), a specific marker of mitosis, after CPT treatment. The H3S10 signal was still visible eight hours after treatment with 25 nM CPT in CDA-deficient cells, whereas it was not detectable in control cells (Fig. 2D) . Thus, a higher percentage of cells enter mitosis, despite DNA damage, in the absence of CDA. Consistent with these results, analysis of the mitotic index revealed a significantly higher percentage of CDA-deficient cells than of control cells in mitosis after CPT treatment (Fig. 2E) . These results were confirmed by flow cytometry analysis, which showed the percentage of H3S10-positive cells after CPT treatment to be significantly higher for CDA-deficient cells than for CDA-proficient cells (Fig. S2F) .
Thus, G2-M checkpoint activation was less efficient in CDA-deficient cells. (Fig. 3A) . We found that the inhibition of Chk1 or ATR led to an increase in UFB frequency in CDA-proficient cells, to levels similar to those in CDA-deficient cells, whereas it had no effect on UFB frequency in CDA-deficient cells (Fig. 3B-D) . These results demonstrate the importance of the ATR-Chk1 pathway for preventing supernumerary UFB formation. As the inhibition of ATR or Chk1 had no effect on 
